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This session will cover

Status of the energy transition

Who is “responsible” for the climate crisis?
Who can solve it?

One actor: cities?

How can we communicate better about the opportunities for
renewables?

Why we need youth and opportunities
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Status of the Energy transition




Which sector contributes the most emissions?

Global greenhouse gas emissions by sector gt
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OurWorldinData.org - Research and data to make progress against the world's largest problems.
Source: Climate Watch, the World Resources Institute (2020). Licensed under CC-BY by the author Hannah Ritchie (2020).




Solar PV and wind as renewables king and queen

Global growth in wind and solar power pushed renewables to
30% of the global electricity mix in 2023

Share of global electricity generation from clean sources (%)

50 Wind and solar

Hydre
10
0
2000 2010 2020 2023
Source: Annual electricity data, Ember

Other renewables' includes bicenergy, geothermal, wave and tide EM B: R

Renewables in

power sector
reaching 30%




Fossil fuels slowing down in power sector

Wind and solar power have already slowed fossil fuel growth substantially
Global electricity generation (TWh, 000s)

30

Other clean

Wind and solar
Without them, fossil
power would have been
22% higher in 2023

2003 2013 2023
-
e -. EMB=R
Source; Annugl electricity data, Ember -

Slowing
growth of

fossil fuels but
not halting




Energy vs electricity

What people
think energy is

Commercial Household

What it actually is Heating |

Manufacturing

Buildings

Cooking
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Energy sector deep-dive

_‘:}’2’: Renewable Energy in Total Final Energy Consumption, by Final Energy Use, 2019

Heating and Cooling Transport 32%1

11.24% 3.7%
Renewable Renewahble
ENergy energy

28.0%

Renewable
Energy



Where are we today?

/s FIGURE1.
Y 4

Total Final Energy Consumption by Source, 2012 and 2022

S

7.0%

Renewable
electricity

Exajoules (EJ)
400

Renewable
heat

+58%
Modern
renewables

200 —

79 O % Biofuels for

+13%

Fossil fuels Fossilfuels MR TR Hansnt We dare
burning more

fossil fuels
6% than ever

Growth 2012-2022
TFEC (EJ)

Source: [EA, REN21. See endnote 94 for this module.
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Where we need to be?

?/ FIGURE 12.

Range of Annual Renewable Energy Investment Needed in Climate Change Mitigation Scenarios,

Compared to Recent Investments

Billion USD per Year Annual investment requirements

1,500

1,300 1,350

1,250

1,000

750
== [E23
500 ———— 576

250 — —

2021 2022 2023

Annual investment gap (2024-2030)*

BloombergNEF
Met Zero Scenario

IRENA
1.5°C Scenario

Current (2023)
annual renewable
energy investment

Annual
investments

need to more
than double




Where we need to be?

Global
investments in

the clean energy
transition grew
by 17% in 2023

11 |

The Clean Energy

Investment Gap

By Sector

Global investment in the clean energy
transition grew by 17% in 2023,
showing resilience despite
geopolitical tensions, high interest

rates, and inflation.

Here we compare what we spent in
2023 with what's needed every year
to hit net zero by 2050.

2023
V¥ Investment

$632B

'V Investment

S$510B
$62B

however, nearly all sectors are spending less

nnual
for Net Zero™®

$1,805B

Electrified
transport

Carbon capture
& storage

Hydrogen

Annual global investment in the energy transition is at an all-time high,

than what's needed.

Financial incentives and regulatory changes can help unlock the
increased investment needed to hit net zero by 2050.




Who is responsable for the
climate crisis?
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Who is responsible for climate change?

Who has contributed most to global CO, emissions?

2
Cumulative carbon dioxide (CO.) emissions over the period from 1751 lo 2017, Figures are based on production-based emissions
which measure CO: produced domestically from fossil fuel combustion and cement. and do not correct for emissions embedded in trade
(L.e. consumplion-based). Emissions from international travel are not included.

North America Asia
457 billion tonnes CO 457 billion tonnes CO,

29% global cumulative emissions 29% global cumulative emissions
China ‘

Russia
101 bilicn tonnes
6% global emissions

{Ukraine 'rl’Tlrrey; =
19 ikon t d £ oot
1.2% 1 17%
Oceania

20 biion tonnes CO
1.2% global emissions

Africa South America

43 bilion tonnes CO
3% global emissions

Historic

emissions
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Who is responsible for climate change?

Who emits the most CO.?

Global carbon dioxide (CO:) emissions were 36.2 billion tonnes in 2017,

Asia North America |
19 billion tonnes CO, 6.5 billion tonnes CO,
53% global emissions 18% global emissions

I =]
DI sl =
Africa  South America Oceania
1.3 billion tonnes CO 1.1 N 10NNg 0.5 bilion tonnes CO,
| 3.7% global emissions % glo 0 ns 1.3% global emissions

Annual

emissions




Who is responsible for climate change?

CARBON EMISSIONS
PER-CAPITA BY COUNTRY
Region

The Americas Asia and Oceania Africa and the Europe and Russia

15

Canada
Saudi Arabia

Per capita

emission




Who is responsible for climate change?

The One Percent's Huge
ed 4 & E I Carbon Footprint

Estimated global CO, emission share by income groups

Emission share (in %)
The world's top 1% . - _ .
Of emitters ———— " Average annual CO, emissions per person (in tons)
produce over 1000
times more CO2 2 ) 1
than the bottom 1%
Jole statista ¥

A billionaire emits a million times more greenhouse gases than the average

person
16 |



10 solutions to mitigate climate change

RETIRE
coal plants

INVEST in clean
energy & efficiency

RETROFIT and
DECARBONIZE huildings

DECARBONIZE cement,

steel & plastics

SHIFT to

etectric vehicles

i
| —
J

do
do

6.
1.
8.
9.

10.

INCREASE public lranspart;

DECARBONIZE
aviation and shipping

HALT deforestation &
RESTORE degraded lands

REDUCE food loss and
waste and IMPROVE
agricultural practices

EAT maore plants &
less meat

’:‘;'g? WORLD RESOURCES INSTITUTE




Deep-dive: opportunities for
cities
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Renewable energy targets in cities

North America :
Europe

Middle East and 9
North Africa

- !4 Sub-Saharan
Latin America Africa

[0 New in 2021
2020

~ Asia

Oceania

Sectoral split up
of targets:

110 N/A
80 &5 Transport

-~ | Heating
170 m and cooling

Power

ma

~ Benewable
- energy

1 ,53 }ﬁrgsfjscities



Cities using own assets and procurement

Cities lead by example: including
—1 sustainability and renewables in
001N J80] ,urchasing decisions

Installing renewable
energy for the city’s Using purchasing

Retrofitting existing
houses as part of urban
regeneration efforts

Shape municipal

own operations agreements (energy) infrastructure




EXAMPLE: Helsinki, Finland

Innovative
mechanism to
overhaul district
heating




Cities setting policies for buildings

o0

OO|0] Passing mandates requiring minimum performance on energy
OO0 and renewables - especially for new buildings

I:II'I O

Providing fiscal and
financial incentives for
retrofitting, energy
efficiency measures
and renewables

Building codes and

mandates (typically for Banning or restricting

the use of oil, gas, coal

new buildings)




STATUS: Energy building codes are not advancing

Figure 5. Building energy codes by country/state

Building Energy Code

. Mandatory

© Voluntary

. In development

O No known code

@ New or updated code

Only 43 countries
have mandatory

building energy
Source: Global ABC/ IEA codes
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EXAMPLE: Berlin, Germany

Solar mandate for
new residential
buildings and for
renovations




EXAMPLE: Berkeley, USA

. it - -
o N '[‘ , - weam #__ First city to prohibit
- - gas infrastructure = -



Cities decarbonizing transport

Decarbonising
municipal fleets and
public transport

Fiscal and financial
incentives for purchase
of monthly public
transport, new electric
vehicle

Mandates requiring EV
chargers in new
buildings

Establishing low-
emission zones

Improving walking and
biking infrastructure




How much does a car actually move?

1.6% looking
for parking

1% sitting in 5% driving
congestion

Typical European car parked
92% of time

Ce O

Average European car has 5 seats
but carries 1.5 people/trip

From the report "Growth Within: A circular economy vision for a competitive Europe” by the Ellen

MacArthur Foundation
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Pkw-Stellplatze sind groer
als viele Kinderzimmer

Pkw-Stellplatz:  Kinderzimmer: Einzelbtiro:
12,5 m? ab 10 m? ab8 m?
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CO2 emissions in transport

Po0r..

CO,emissions per kilometer

Average  Tesla Model 5 Dual Motorcycle  Train Bus Tesla Model S e-Bike Bike Walking
Victorian  (Victorian grid)  occupancy {Green power)
car car

9%, 9%, -i g

’ Institute for éki&
Sensible Transport ANE”

= Grams of COz per person kilometre travelled .i= Space in m? required per occupant [

'-:i-iwﬁﬁw-

Note: Calculation based on vehicle life cycle (manufacturing and operation) if 50 people travel by

electirc bus )181g CO,/km), electric car (50/1.4 x 58g CO,/km when charging with Swedish electric
mix) or fossil car (50/1.4 x 182g CO,/km). Number of people per car is 1.4 (average from 2021)
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EXAMPLE: Bogota, Colombia
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EXAMPLE: urban sprawl Pittsburgh vs Stockholm

ﬂll b

-~
STOCKHOLM

AREA: 2,324 KMF ‘ ‘ AREA: 414 KM=
DENSITY: 3,660
RESIDENTS/KM®

o $88885 $9998888 e

PER CAPITA EMISSIONS: T772TCD, SOLRee BRNc
sppepe PER CAPITA EMISSIONS: 3.45TCO
Frrrry £

DENSITY:740
RESIDENTS/HM




How can we communicate better
about renewables?
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Co-benefits: combatting air pollution

THE 20 MOST

Air-Polluted Cities

Here are the top 20 cities that had the highest annual
concentrations of PM2.5 based on their 2022 readings

World Health Organization
Air Quality Guideline

61 (103 A&
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1 trial activities, the use of solid
fuels for cooking and heating, the 8 i g
burning of waste, and cremation \ New De
significantly co
\«pollutionin this region: =
" \ | patna
g i f 10

| Ghaziabad
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the previous year.
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Co-benefits: controlling municipal costs

Cost comparison: Solar photovoltaic versus
fossil gas in Europe

(Dollars per kwh)

0.45
0.40 .
" Renewable Power Costs in 2022
0.35
0.30 Fossil gas
- (L‘i':)'d*dgf:ﬁ')‘ The period 2010 to 2022 represents a seismic shift in the
balance of competitiveness between renewables and fossil fuel
0.20
0.15 . y 2010-2022, the global weighted average
— Fossil gas-fired power § elactiicity tall b
010 i=_l_i generation costs in Europe cost of electricity fell by
Sol increased '
0.05 hot:v:{laic 8 | 690
p o} W/ ' %
0.00 3x ; 69% 3 @
2010 2012 2014 2016 2018 2020 2022 compared to 2010 -
i ffshore
. ) _ 7723 United Solar Photovoltaics Onshore CsP Offs
ggﬁrecvséglr:(g:[’)g;ﬂt;l:\g?ns, based on data from the International @ Nations (pv] Wind Wind

The fossil fuel price crisis accelerated the competitiveness of renewable power
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Reducing fossil fuel subsidies

Fossil fuel subsidies topped $7 trillion last year
(total fossil fuel subsidies, trillions of USD)

B Explicit subsidies [ Implicit subsidies G20 pDHIEd more than 1tn i]lto fOSSil

fuel subsidies despite pledges -

8 report
Public money still fowing into industry despite agreement to

4 phase out ‘inefficient’ subsidies, thinktank says

4

2

0

2015 2016 2017 2018 2019 2020 2021 2022

Source: IMF staff calculations.

Note: Figures from 2019 anwards use projections for fuel use. Explicit subsidies:
undercharging for supply costs. Implicit subsidies: undercharging for environmental
costs and forgane consumption taxes, after accounting for preexisting fuel taxes and

carbon pricing. IMF



Co-benefits: addressing vulnerability

35

Population (billion)

35
30 —— §4§
(i
25 PN 2,423 5
million
20 Population without
access to clean
cooking
15
10
million
05 Population without
access to
electricity
0 -
2000 2005 2010 2015 2020 2022*



Co-benefits: local job creation

Million jobs
12

% Solar

" photovoltaics
10

. Bioenergy
@ Hydropower

3.05

2.88

136 227 249 277 309 337 368 375 398 429
2012 2013 2014 2015 2016 2017 2018 2019 2020 2021

73 85 95 10.0 10.1 105 11.1 11.5 12.0 AR " I

Source: IRENA |obs database

Evolution of global renewable energy employment by technology, 2012-2021
36 | T8 IRENA



Opportunities for youth in the
Energy transition
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Skill gap is widening

Solar Is the Biggest Contributor to the 7 Million Person Skills Gap

Number of jobs where demand is greater than supply (millions)

1.7
Not
modeled
2022 2023 2024 2026 2028 2030

B Solar PV W 'Wind W Siocnergy W EY charging station Hydropower
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Skill gap is widening

I P =

85300
Home / Press releases / =7 700

Shortage of trained heat

pump installers could set
back net zero

07 July 2022 | In A sustainable future

Number of installers

Figure 1: Potential number of heat pump installers needed each
year, up to 2035 (HPA, 2020)

3,000 trained heat pump engineers in the UK, but at least least
27,000 will be needed in the next six years, requiring increases

39 | of 4,000-6,000 per year.



Any
questions?

Contact: lea.ranalder@un.org

www.unhabitat.org
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